MPV17 encodes a putative channel-forming protein of the inner mitochondrial membrane and is involved in mitochondrial deoxynucleotide homeostasis. MPV17 mutations were first reported in patients with Navajo neurohepatopathy, an autosomal recessive mitochondrial DNA deple- 
hepatocerebral affection. 8 Here, we present clinical and molecular genetic data of five additional patients from two unrelated families with MPV17 mutations and pure sensorimotor axonal neuropathy.
| MATERIALS AND METHODS
Patients were followed at the University of Innsbruck (F1. 3 | RESULTS
| Clinical report
Patients F1.1 and F1.2 are the only children of healthy, not knowingly consanguineous parents originating from a small Bosnian village.
There are no relatives with known polyneuropathy. Both siblings had a normal early motor and pubertal development. First symptoms with instability in the ankle joints and foot deformity were noticed in F1.1 at age 8 years and in his younger sister, F1.2, at age 10 years.
Symptoms worsened continuously and F1.1 required tarsal osteotomy and Achilles tendon lengthening at age 15 years. Currently, at age 25 years, the male patient shows marked weakness and atrophy of distal muscles, predominantly in the lower limbs (Figure 1 A,B ), but also of the intrinsic hand muscles ( Figure 1C ). He walks with anklefoot orthoses and can climb stairs. Due to sensory loss in distal lower legs and feet, he has problems keeping his balance in the dark and he also needs optical control for buttoning up a shirt. His sister developed pes cavus ( Figure 1D ) and claw toe deformities. forearms became also affected ( Figure 1 E-G) resulting in distal atrophic tetraparesis ( Figure 1E ). F2.1 and F2.2 have been wheelchairbound since the age of 39 and 27 years, respectively. F2.3 could walk without support until age 22 years and has been using a crutch since then. Currently, at age 33 years, he is able to walk for a maximum of 10 minutes with a crutch, but almost unable to climb slopes and stairs.
He developed marked muscle wasting in the legs ( 
| Electrophysiological studies
Nerve conduction studies in F1. 
| Molecular genetic studies
Sanger sequencing of GJB1, MPZ, PMP22, MFN2, NEFL, and GDAP1
showed no pathogenic mutations in F1.1 and F1.2. WES in F1.1 (Table S2) RT-PCR amplification and sequencing of patient-derived leukocyte mRNA ( Figure S3 ) revealed a minor proportion of correctly spliced MPV17 mRNA while most of the transcripts lacked exon 6, leading to an in-frame deletion which removes 11 amino acids of MPV17 (p.
Asp126_Tyr136del).
| DISCUSSION
We describe five patients from two unrelated families with homozygous MPV17 mutations with isolated, juvenile-onset peripheral neuropathy. MPV17-related disease generally presents with peripheral nerve dysfunction, but neuropathy is rarely the predominant feature, as infantile-or early-childhood-onset chronic liver failure and progressive CNS involvement usually cause severe morbidity and early mortality. 4, 9 This constellation is similar in other mitochondrial conditions were diagnosed with neuropathy at age 9 and 13 years and have remained without signs of liver or brain involvement until age 22 and 34 years, respectively (Table S1 ). to an in-frame deletion due to skipping of exon 6 in a considerable proportion of MPV17 mRNA. Notably, similar c.376-1G>A and c.376-2A>C variants were recently reported in cases with neurohepatopathy. 9 Although no mRNA studies were presented for these variants, it is conceivable that they have more serious effects on splicing, probably resulting in skipping of exon 6 in all transcripts, which may explain the more severe phenotype. On the other hand, the c.122G>A (Table S1 ). Moreover, one patient in our cohort (F2.2) developed respiratory involvement at age Peroneal nerve
Tibial nerve
Median sensory nerve SNAP (μV) 43 years as a complication of his severe peripheral neuropathy, suggesting that respiratory function should be monitored in patients with MPV17-related neuropathy.
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